Dietary silymarin suppresses 4-nitroquinoline 1-oxide-induced tongue carcinogenesis in male F344 rats.
The modifying effect of dietary administration of a polyphenolic antioxidant flavonoid silymarin isolated milk thistle [Silybum marianum (L.) Gaertneri] on 4-nitroquinoline 1-oxide (4-NQO)-induced tongue tumorigenesis was investigated in male F344 rats. Based on the results in pilot studies showing that silymarin treatment together with 4-NQO significantly reduced the occurrence of tongue dysplasia and gavaged with silymarin significantly elevated the phase II detoxifying enzymes' activities in the liver and tongue, the effects of dietary feeding of silymarin on tongue carcinogenesis were investigated in a long-term experiment, where rats were initiated with 4-NQO and fed silymarin containing diets during or after 4-NQO exposure. At 5 weeks of age, all animals except those treated with silymarin alone and untreated rats were given 20 p.p.m. 4-NQO in drinking water for 8 weeks to induce tongue neoplasms. Starting 1 week before 4-NQO administration, animals were fed the experimental diets containing silymarin (100 and 500 p.p.m.) for 10 weeks, and then maintained on a basal diet for 24 weeks. Starting 1 week after the cessation of 4-NQO exposure, the experimental groups given 4-NQO and a basal diet were fed the experimental diets containing 100 or 500 p.p.m. silymarin for 24 weeks. At week 34, feeding of 500 p.p.m. silymarin during the promotion phase significantly inhibited the incidence of tongue carcinoma, when compared with 4-NQO alone group (20% versus 64%, P = 0.019). Dietary silymarin decreased the cell proliferating activity and increased apoptotic index of tongue carcinoma. The treatment with silymarin decreased the polyamine content and prostaglandin (PG) E(2) level in the tongue mucosa. Thus, the results indicate that feeding of silymarin (500 p.p.m.) during the promotion phase of 4-NQO-induced rat tumorigenesis exerts chemopreventive ability against tongue squamous cell carcinoma through modification of phase II enzymes activity, cell proliferation, and/or PGE(2) content.